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(54) HIGH STRENGTH COLD ROLLED STEEL SHEET AND HIGH STRENGTH GALVANIZED 
COLD ROLLED STEEL SHEET EXCELLENT IN BENDABIUTY AND DEEP DRAWABIUTY AND 
PRODUCTION THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high strength 
(galvanized) cold rolled steel sheet excellent in 
bendability and deep drawability and used for 
automobiles, house appliances, buildings or the like. 
SOLUTION: This steel sheet has a compsn. contg., by 
weight, <0.0025% C (by <0.0050% in the case of being 
incorporated with Ti and Nb), <1 .5% Si, 0.7 to 2.5% Mn, < 
0.15% P. <0.015% Si, 0.005 to 0.2% Al and <0.005% N, 
suitably contg. 0.005 to 0.15% Ti and 0.005 to 0.15% Nb 
or 0.010 to 0.15% Ti+Nb and also contg. Si, Mn and P in 
the relation satisfying 15<[X=7 x Si(%)+6 x Mn(%)+1 10 x P 
(%)]<30 (by 9 to 25 in the case of being incorporated 
with Ti and Nb), and the balance Fe with inevitable 
impurities, in which the X-ray random intensity ratio in 
the {100} face parallel to the sheet face in the outermost 
surface of the sheet thickness of the steel sheet is >3.0, 
the X-ray random intensity ratio in the {111} face parallel 
to the sheet face in the center layer of the sheet 
thickness in the steel sheet is >4.5, and also, sheet 
thickness is 0.5 to 2.0 mm. 
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Wft± 5ffl « (*t-3£) 



(54) [*M©^*W fttf«:i^&tt»Cflm&ii&3am#^«£iS^ 



(57) mm 

fi»%T\ C:0. 0025* (Ti, Nb^*T 
P$0. 0050* SIT) . S i : 1 . 5X HIT. Mn:0. 7-2. 5*. P:0. 
155K HXT. S:0. 015*£nF, Al :0. 005-0. 2**5 <fctfN:0. 00 
5*£*T> JI:i:Ti:0. 005-0. 15* . Nb: 0.005-0. 15* fcb 
<lJTi+Nb : 0.010 -0.15* ££WU froSk MhisJ: 
tfP 15^ CX=7xSi(*) +6 xMn(*)+110 XP 
(*) ] ^30 (Ti. Nb^*P#9 -25) *mtz?m&<DTT° 

>^A^it^3.o sx±x\ fflfoo&mfbmz&i-fz 
&mt¥ftu tin ) m<Dxmy>y^mitm. 5 a 

±T&9> #o1KJ¥#0. 5mm W±2. Omm ^TT&Sfttf 
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(2) 



1 



mm%X\ C:0. 00255B Si:1.5X £( 
T, Mn:0. 7-2. 5X, P:0. 153! KT, S:0. 015XWT. Al: 

0. 005-0. 2X, N:0.005X£TF£^frU AO, S 

1, Mi.£J;tfP £, 

X=7XSMX) +6 xMntt) +110 XP(X) 
ICiS^T, 15^X^30S«fcTH^©TT^#L, 

9t, RtH*©*JMkSilifc43tt*«iB£¥fT& (100 

} ffi©XH7 >^AHflEtt««3. 0 U±T*&Z>t th 10 

C, HfH«©«JP+'k»K*tt5ttffi£¥fr& {ill ) 

#0. 5mm £t±2. 0mm £rFT?»*£££#«£T5iUltfte 

[Sf*S2] fi*%T\ C:0. 0050X J^T. Si: 1.51 
T> Mn:0. 7-2. 5X, P:0. 15* £TF, S:0.015X£TF> Al: 

0. 005-0. 2X. &cfctf> N:0.005X£TF» Ti:0. 00 
5-0. 15X . Nb:0. 005-0. 15X . t>L<tt, Ti+Nb (Ti 
£Nb©£i+) : 0. 01-0.15* £-^frU AO. Si, Mn* 
cfctfP 20 
X=7XSi(X) +6 xMn(X) +110 XP(8S) 

01, RiHSOSJSaaiBfc^ttSSiBtTffJQ: {100 
} ffi©X^7>^A^it^5. 0 tt±tib5ttfe 

C, !^»!1RcD«^^^llC*5t+-5«iBiW^ (111 } 
ffi©X|ft7>^A^Jt#6.0 «±T*D. AO, «JP 
A*0. 5mm £)U2. 0mm C t &«r«fr* Ifttftt 

[IS** 3] j»E*!l«»5i«P!*Ofl:*l«»k:*V> 30 
T, fi*%T\ B:0. 0002-0. 004*. V:0. 002 - 

0. IX, W:0. 002 -0. IX, Mo :0. 003-0. 4X, Sn:0. 002-0. 
3X, Cu:0. 005-0. 3X*ri, Cr:0. 005-0. 4X. Ni:0. 005- 
0. 3X©5% 2 a&±£^T5 

-T5IS** 1 2 fcE*©l&tftt£8»0ttfc«n 

siss ic m& v -3 * £ % t & z t #m 1 1 z> m *f ft t 

[»#B5] Bg%T, C:0. 0025X Si:1.5X 40 
T. Mn:0. 7-2. 5X, P:0. 15X £TF. S:0. 015XWT, Al: 

0. 005-0. 2X, fccktf, N:0. 005X«T£-^TU AO, S 

1, Mn£«fctfP £, 

X=7xSi(X) +6 xMn(X) +110 xp(*) 

1C*3^T, 15^X^30S*&-rM«©TTf^b, 9$ 

U HT^50~90X ©fclBlffiBlfclfiU *Kj»K5-f > 
CT ((Aci+Aci)/2)t;£U:©iBflrett«U ttttffi&tf 
Ac 3 S*J*£H±©#^t». ^< tt)An mm&frZ 

(kumm&-2Q)x:£T°<Dum$smz¥-t%%}if\mm2 "c/s 50 



^2 0 0 1-64 7 5 0 

2 

W±10'C/s^TT'^L, IKMiBft^ ((Ac.+A 
C 5 )/2)'C^±AC3 Sg«jS*i«©«^ttt, 

iatfttt8i»Dttt«nfciat»«»3Si«s©»jfi*ffi. 

[»**6] fi«%T, C:0.0050X «T, Si:1.5X ^ 
T, Mn:0. 7-2.5X, P:0. 15X £(T. S:0. 015X£TF, Al: 

JU05.^2&._&^^ 

5-0. 15X , Nb:0. 005-0. 15X , fcb<12, Ti+Nb (Ti 
£Nb©£tf) : 0.01-0. 15X AO, Si, Mn£ 

cfctfP £, 

X=7xSi(X) +6 xMn(X) +110 xP(*) 

9 £X^25£SSfc-rHfR©TT^U BBB 

U I£T*50~90* ©fcfflfflBlfclfiU W6M8H ! 74> 
\ZT ((Aci+Aci)/2)t;K±0fiSTttttU «ttfi«# 
Acs *i6j&S<U©:t§£Ktt> ^ft<£t>Ari 
(Ar, g»&-20) t:*T?©fflS«H*¥^»aiaEft2 "C/s 
W-hlO*C/s^TT'^t, ftttffl&P ((Ac.+A 

C3)/2)"C^±AC3 3g«^t*»©*^fca, 
$6i&gA>5 (^fi£-20)t;*T?©flflfttH£¥iSJ&8 
31^2 < C/sW±10t:/s^TT'^-r ; 5^ t !:*!f#il{i:-r?) 

«i»ftttiSi«t)ttc«nfc»!lflr?&j!i«i«©»fi*j£. 

[W**7] fi»%T, C:0. 0025X Si:l. 5X W 

T. Mn:0. 7-2. 5X. P:0. 15X t^T, S:0. 015XJKT. Al: 

0. 005-0. 2X, £<fct£, N:0. OOSX^T^-a-Wb. AO, S 

1, Mn£cfctfP 

X=7xSi(X) +6 xMn(X) +110 xp«) 
fC&t^T, 15^X^30*»»fc-rH«©TT^^U 

ffiT¥50~90* ©»WflBg%ltU, ^^^it^iBi* 
o#7-r>lCT ((Ac.+Ac 3 )/2)t:^±©iaS*Tj)nfi 
U AlilHlftA t ActXjijA£(±©V^icH:. *ft<t%>A 

ftmmm < c/s£(±io < c/sKTT*^^ib, Mflfta 

««* ((Ac.+Ac J )/2) < C£il±Ac3 XttjA3Mt©4l^k:«', 

iJ>^ < <t fcio^s^A^ e> (mjftflflr-20) t,*T'©ias^ 

■W«Wi*fi *C/sii(±10 c C/s£(TT ; ^L, ^© 

[lf*«8] fi*%T\ C:0. 0050X Si : 1. 5X £( 

T, Mn:0. 7-2. 5X. P:0. 15X l^T. S:0. 015XOT. Al: 
0.005-0. 2X, iScktf, N:0. 005X^T, $e»tl, Ti:0. 00 
5-0. 15X , Nb:0. 005-0. 15X , feb<tt, Ti+Nb (Ti 
<hNb©&H-) :0. 01-0. 15X £-^WU Ao, Si, Mn*5 

X=7xSi(X) +6 xMn(X) +110 xp(K) 

9 ^X^25^?ifc-rM^©TT#WL, SSP 



3 

U JET^50~90X ©?&WJE2§*«U Stt^MXtttt 
^#7-f>IIT ( (Ac> +Ac 3 ) /2) , C£Jl±©fi«*Tl)P» 

n (Ar>^SI^-20) < C*t?©a^SeSS¥^ 

g#» ((Ac,+Ac3)/2) t C^±Ac3 ^H^*SI©*^{C«, 

tfetPSfeilKA^ (JD»fl«-20)'C*TOffl«« 
.H^^}tajiffi2JCis^±iOr/sa^.?fe^LU_^_ 



n 



(3) #^2 0 0 1 -6 4 7 5 0 

4 

[0 0 0 5] ft*J:D, »tts|[*Stt*5S:Sf-rsfc«)0tt 
SttTHS. L^LfctfS, £©J:3fcttRtt*;RTife 



So 

[»*B9] W»3B»«>otJS^OSai*. 460 ~ 
600 t C$T(7)S^ISSHT\ ls^±©giSaa*ff 5^<h^ 
#mi-r-5fl*®7 ££tt8 £B«©l8itfttiStfc?>tt 

6K, m»%T, B:0. 0002—0. 00435. V:0. 002 -0. IX, 
W:0. 002 ~0. IX, Mo:0. 003~0. 4X, Sn:0. 002-0. 3%. C 
u:0. 005-0. 3X*ii, Cr:0. 00 5 —0. N i : 0. 005—0. 3X 
fflp'&l l*fctt2 iPi±mt5-tS#ltt5 20 
m$.m .6,7,8 *£tt9 \Z%£&<DMi&tm®.K> 

[0 0 0 1] 

H-r*t>©-c»s. #SS9i©?&jE*!«»a, Sid*. 

t#j^t*(c«ffl$n?>fc©-rfeoT, as® 



S£LfcV>ft*©?&2§iMifc> H>il©fc«>l;:i81ttiE»© 30 
tt&©o£fc£©^ffifflS£ffibfcj!£i^#3£fH 

«£^trfc©T?fc5. 

[0 0 0 2] CUT. Mffi&© 

aa». ±j&ft^i6iST&$£&©&o£fc^trfe©T& 

-5. 
[0 0 0 3] 

[^*©feig] Jt^*HHtf8*Mk-r*>f'. sift*© 



[0004] M%immmz\t, mttm 

»rk m 5 5 1 "T 5 x 7 u > if n v v £ # tf nssg&at 



[0 0 0 6] 4$HBB55-28375^«k:tt, Sffifi££#i 
[0 0 0 7] #li¥ 10-237581 



ii*##!&v&:D©g*1fiJ£SftTU£t^ BrM©MS£ 

SSji^&lcte, &U9SI!ft©ffilBt>&*. 
[0 0 0 8] »M¥7-178460#4MBK:<l*an 

£ £fc «t oTM^tt$SfL cfc 5 £ 
^oU%-b£&ZzZnT^Z>. #^¥10-72644^i>#[C 
tt, iB«©^ffl^$»^|-rS^it«toTXyj>^ 

niW-XfH h**5 i >U*?&S§M«tefS*ftll5T!' 

£ttfcPK©&R*ri!*«ttR (fet^ti-r^o^) ^7 

[0 0 0 9] Sfc, »H¥10-72644^«W*©tt«© 

4#H¥10-225176 ^ffiRK* 

tiT, ifttf)«»«f©»tt*tStt*ilt*Wt:BS:*T5Sc* 
£jf^Lfc. ^©tSffi«, llfiltllrft (100) ffi 
©iMl&£ii5#>> {111 ) ®©*«^S:{£^T^ 

fe©T*, H«©fltf&»tt£K©3j£fc:m»TflEnTV> 

50 l^fCtt, ^KC, ft»fj«»tiRO**!&*H«f»CfftonT 



1 

t 



5 

^3J§£fr#^fr£. a»*ffl©**t*^Ttt, 

[0 0 10] 

[B«jw*ftu«k5£-r*«a» ±&©<!:&d, $*© 

K!ftffM«a. E&tfiQI^, »!«©**&«»») j«» 



[ooii] *5£wa, 3in6©iaiHjSSfe*Wfc»«f 

[0 0 12] 

itc. miR<DiRmt*m& { 100 } ®©#& 

fe. LfrL&fre., ««fK**£^-*£U£ftaE»!« 

k^t, sBt^fTtc {loo } ®^«bfcm^m^i 

(KT rND//<I00> MS®®] tfeVO. ft*3, {111 
} ffifc#*'b©fco^TM:H«K, rND//<lll> *^ 

TL*K ND//<100> fc£fi»ttl§&n&l^S-C» 

[0 0 13] £©ND//<111> m^w^^M<r^z.t 

rat. »se«^ititf*.5. ma, ^taim66^ (1980) 

mi ^102-111 HIclS. Ti*»Nb££#L&l>«ffi£*»! 



^ND//<100> *£&i®fr^ 



□ i:;^©Mfflfr^i^T&3tffrr)T&<. d©J:5 
KLT#£*i3ND//<100> ©XH5>^A3I^H:«*^ 
T"fc3. 0 g^T'&O. X7l)>Wy£©ffi«K«+fl" 

[0 0 14] *5S9IK:SV»TH. #£©flrf*J*#&Wr 
agjifCioT. fHffigffi©ND//<100> il^tiftft*L 



tco mmm\z^x\t. mmmm\zM-r^uaxm^m 



(4) !$m 2 0 0 1 - 6 4 7 5 0 
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w+-Djifc*W'*«^aittt, nd//<iii> icna-r-sfc 
[0015] #38w©««-rs««tt, §B«sjfiS{g© 

is. zcp& 5fzmmtmtofLizM t '3\,*Tm&2ntiU& 



-B-bJfrtttf. Mfj«*Mt*J;tfl8itfj£»l$©»tt8MStt 50 



[0 0 16] (1) C:0. 0025X ETF, Si: 1.5 

X £HF, Mn:0. 7-2. 51. P:0. 15X £TF. S:0. 015X£TF. 
A1:0. 005-0. 2X. N:0. fr 

O, Si, Mn^UfP £. 
X=7xSi(X) +6 xMn(X) +110 xPtt) 
iCiJVvt, l5£'X£3O*»fc?-Mfl*0T"e£WU 
• «Fe*5 «fc tPF p!» W^Mft^ S & 5 &&&&&§8;£T& 
oT. ^iBfc©feJ¥ftgffill£tt5&ffi<h¥fT& < 100 

20 frnvL^tRm^m^n^mmt^ntt {in i 

®©X|&7>^A&gJtfr*4.'5 £LkT*!>. fro, JSJP 
frO. 5mm J^±2. Omm HTTffti d t S#mtT-5fttf{4 

[0 0 17] (2) C:0. 0050% «T. Si : 1. 5 

X fiTF, Mn:0. 7-2. 5X. P:0. 15X ^T, S:0. 015X£CF, 
A1:0. 005-0. 2X, &&lf, N:0.005XETF, 2<E>iZ. Ti: 
0.005-0. 15X . Nb:0. 005-0.- 15X , fet<«, Ti+Nb 

(Ti£Nb©£tn : 0.01-0. 15X £^WU fro. Si, 

30 X=7xSi(X) +6 xMn(X) +110 XP(X) 

H*iv>T, 9 £X£25*i»&-rH«0TT£#U SBU 

or. »*«©sup*«ii»c*»ts«iffit^ff& {ioo 

} iffl©Xi»7>yASft«Jt!&«5.'0 ^±T*^)t<hfe 
fc, raiH«©S^^L^IC*5tt5«ffit¥ff^ {111 } 
®©XH5>^A^itfr6. 0 W±TfeO, fro, «S 
frO. 5mm W±2. Omm ^TTfeS H tt»tlfr*lftJftt 

[0018] ( 3 ) a9IEK3fi«»g»!S©fl:*l«»K:* 
40 HT, $e>fC. Sft%T, B:0. 0002-0. 004X, V:0. 002 
-0. IX, W:0. 002 -0. IX, Mo:0. 003-0. 4X, Sn:0. 002- 
0. 3X, Cu:0. 005-0. 3X*ri. Cr:0. 005-0. 4X. Ni:0. 005 
-0. 3X© o % 1 2 «JW±^^WT-5 ^ t Zft®. 

£TZ>mZ (1) (2) KE«©lfttftt£«8D 

[0 0 19] (4) atrlB (1) , (2) SfclJ (3) \Z 

mm<D&&&#Mmmz&misb?zzffiLr£Z£&ftWL 
t?zmmtm%it)mz&tirz&&mw®t{)?z%3M 

(5) 2*%T, C:0. 0025X ^T. Si:l. 5X £TF, Mn: 



(5) 

7 

0. 7~2. 595. P:0. 15X £TF. S:0. 015%£TF. A1:0. 005~ 
0. 2%. *3«ktf. N:0. 005%£TF£'£ ; £U fro. Si. Mn*5 

X=7xSi(%) +6 xMn(%) +110 xP(%) 

L, l£T$50~90% ©#IHBEiS&liSU XttttM^'f > 
(CT ((Ac.+Ac3)/2)t:^±oa^-CMIifiL. ggHMff 
Acs gjBj&£Ui0«&K:tt, ^< tfeAr. 

ihu%m&-2<i)x:£-t?<D&mm®z¥i$ti:mmg2 t/s 10 

ttilOTVs&TTJ&WL, Sfc, jKMfiftjQS ((Ac.+A 
c»)/2)t£UAc3 Sg«£*8t©*&K:tt, ^&<£fc«l 

3&2 c/sa±iot:/sKTT»«r*itft»»fr* 

[0 0 2 0] (6 ) fiS%T\ CO. 0050% tTF. Si : 1. 5 
X £i,T. Mn:0. 7-2. 5%. P:0. 153! £TF. S:0. 015%£TF. 
A1:0. 005-0. 2%, 4ocfctf, N:0. 005%WT, Ti: 
0.005-0. 15X . Nb:0. 005-0. 15% . t>L<«, Ti+Nb 

(Ti<bNb©£f+) : 0.01~0. 15% £#*rU fro. Si. 20 

X=7xSi(%) +6 XMntt) +110 XP(%) 

tCiJ^T, 9 £X£25&«ifc-rHf6©T"e«£WU Stf 

U J£T$50~90% ©fclHfflgfcJSU a«*H«7-f > 
(CT ((Aci+Aci)/2)'C&±©fiafT*fSMU &§>Gi&gfr* 
Ac 3 £ffij£Rh©*&f;:tt, 4>fc < t fcAn kM&frZ 
(Ari^H^-20)'CST<7)ia^l5H«:¥^aiSS2 *C/s 
eUKTCVsEJlTTftSIU Hifii&gfr ((Ac.+A 
ci)/2)1C£UAci «*^*i»©#^fctt, 4>fc<£fc« 30 
M&Afrg (*l^fflflh20)ra^©iI«ttHS¥^i l Mfl 

%ft2 t:/s«±io , c/sejiTT»sir*it*4*atT* 

*tftta:*iROttfcflinfcK3l«?&ffi*!«©«ifi*jS. 
[0 0 2 1] (7) 2fi%T. C:0. 0025% Si: 1. 5 

% Mn:0. 7-2. SI. P:0. 15% £CF, S:0. 015%£JTF. 

A1:0. 005-0. 2%, i3«fctf, N:0. 005%£iT£^tU fr 

o. Si, Mn&itfP £. 

X=7xSi(%) +6 xMntt) +110 xP(%) 

1C&HT, 15^X^30*^1-|I^©TT^*L> ^SP 

ttFe*J:tPf BiaiW^««^6^:*iH^7^SJIftWEai 40 

U JIT*50~90% ©ftfflfflgfcKSU i*^BI3£iB«i) 

•3#5-f>fcT ((AciMci)/2)r£U©fiKSTlD» 

U HDJ»fl««*Aci«»^£H±©«&Ctt. 4>fc<£t>A 

r 3 «*jftfr & (Ar 3 g^,£-20) t £T©ia^fgB.£¥i3 

^SliiS2 t C/sW±10 < C/s^TT^t. anifcia 

mtfl ((Ac.+Ac3)/2) < cw±Ac 5 mm^mom^izit. 
nz^ftn&mi < c/s^±io c c/s«TT'^aJL. -t© 



2001-64750 

8 

[0 0 2 2] (8) fi*%T\ C:0. 0050% j£TF. Si:l. 5 
% £TF. Mn:0. 7-2. 5%, P:0. 15% £JHF, S:0. 015%^T. 
A1:0. 005-0. 2%. N:0. 0050% WT, S^lCTi: 

0.005-0. 15% . Nb:0. 005-0. 15% . feL<«, Ti+Nb 

(Ti£Nb©£f+) : 0. 01-0. 15% £^TU fro. Si. 
Mn£<£tfP £. 

X=7xSi(%) . + 6 _xjh (%)_ + 1 10 x P (%) 
fC&t^T. 9 SX£25fciilfcTHffi©T-C££U ^BP 
13Fe£ <£ tPF Bj»»^iK» A» 54517 5 ^*«kWffiK 
U i£T$50~90% ©fcfHJEKSifiU £ftjglHlEtt& 
of7-f>l:i (Uc.+Ac3)/2) < CJ^±©fflg£T'Mfc 

u inisiaar7j«Aci«i6jS£t±o«^Ktt, '>&<£&a 

7&2J]jIg2 < C/s^±10 c C/s^TT^L. finiftia 
gfr* ((Ac 1 +Ac3)/2)'C«±Ac3 »&*#§©*££«, 

< t hmmumfr 6 (JiMg-20) *c £T-©i&gig 

H£¥i§&3l)££2 < C/s^±10'C/sJ^TT^L. ■€•© 
[0 0 2 3] (9)' WE3ltt«>tJ*iS+^©«»a. 46 

o -600 t c*T©ias^iaT. is^±©^a*fT5^ 
t^mt-r-swis (7) (8) \z%m.<Dmm 
£m®Qmz&nrz&ftmm%tb?z#MmfiL<D&&Ji 

do) WE8i75^©fk^ffiii$n*5^T. s* 

%T. B: 0.0002-0.004%. V:0. 002 -0. l%, W:0. 002 - 
0.1%. Mo:0. 003— 0. 4%, Sn:0. 002-0. 3%. Cu:0. 005-0. 
3X*tt. Cr:0. 005-0. 4%. Ni :0. 005-0. 3%©5 "fel ffl* 

fc«2 afiiis^wrsji tsitat-r* iwna (5) , 
(6) , (7) . (8) sfcte o) izmmoimtmt 

aW0ttfc«nfc*!ME»lfi!**fcH:*»flQilBa6-3 

[0 0 2 4] 

Ctt, mSoSfft^JB^*^* (HI ) fl5©X»S&« 

s^-rsas^Tt^T*^. ^k^^Tc^T^^Ti 

■^Nb^Wb^^«-&, C^0. 0025% iBt&St. »W 
JESml § Bi£ C ©i*« * fctt 9 ^ C <hMn £ ©It 

£ftKgB-f5?J3y;:J:oT. «JP«f^Bt*tf<5 ill 

1 1 m&mtfmmizi&Tu m%w&zm®-rz>z.£tf 
mmztzz. ^©m^e>. Tim&^s^v^^c 

«, ca^O.0025% filTit. $Slc. 0.0020% ^Tt 
[0 0 2 5] Ti-^Nb^^f-SJi^-fCfa. C**«»5S 

gST'^oiot!). «#4"*i© {in ) w&&&m 

«T^5©T. -5-©±|5gS0. 0050% tn. Ti. Nbfc-g- 
W^S^lCtt. 0.0030% £AT*W*L^IBHT»5. 
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HDttfLS %M<!:&3<!:, Aci £=ktfAc s 

54Stt«5<STfc£©BMW*4i;S0"T?, 0. 6XjBIT£1" 
[0 0 2 6] Mn«, a«*i(JJnS-&*©fcWSa^B*# 

3Ht7E*"C*5fi!i. tfl«*<t>S© {ill ) iS43ck^*iS 
© {100 } Bifc*tt*xailtflE*IK"T*fc»fc#»& 
tc^T^^o Mntt, MnS £»fi&bi&5P#©S fij; 

0. 7X&±£iiJnT3„ — #, 2. 5X£j@x.T?iiinT3<!:& 

o.ffffc o . a»»-3*©«3»tt««iH#sn. 

ifcD-f<&©T, ±R£2. 5X£-f3„ 1. 0X£*±2. OX&Td* 
[0 0 2 7] Ptt. Si£n8£^fc3ft&&JtfAlS-&S 

ttfc&ffcTS, Uti^T, ^©±IE&0. 15% iTS. 

[0 0 2 8] "**WfC*^Ttt> Si, Mn&cktf 

P £> X=7xSi(X) +6 xMn(X) +110 xP(X)T^£tt 
SXj&«, Ti, Nb£S*Fb&V**£k:ttl5£X£30, Ti, 
Nb£££T3*£fctt9 SX£25fc£*J:3K:*ilirr 
5. XfcH-raW»©RSa, Ti. NbS-SWLfcV*! 
«, fc&tfK. Ti, Nb*"&Wrs»!«fc*^T. Si, Mn 

«sdb©nd//<ioo> xmmm* asica, a trains© 
"3<t>©T*a. -r&fc-fe. xs^wfeHi'jtiHWT 

^^tlCct^T, TOT, »!«©$)■ t*lt*ND//<100 

> *^ift»©»«*»ai*c(Eji3n5. 

[0 0 2 9] XfcajE«6B3&*#ft1"5ilt©l!*tts6M* 
Lbmt>fr-Z\ttzW\ Si, Mn£££fl> SffiX*;P 

©t#«Sn5. X©#SHr»«Htt, Ti, NbfeStfb 
&^i§£fc 1218^X^27, Ti, Nb*£*T*»*K:ttl4 
^X^23T&5. 

[0 0 3 0] Stt, 0. 015Xj@T-tt, JRfclHftm©BH£& 
■DtzQ, i«n:££&ti:$-frS©T-, ±R£0. 015X£-f 
•5. Alte, ftttPMSK:, £cktf, Ti&jiSnL&V>*£lc 
ttN©HJ£fct6fflfS7C*1?ftS*«, 0. 005!«*^©^Jn 

Ttt-tffl»*j&c|c-MfrT»*: — o. 2XjB©*ln^ft 
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©T\ ±R£0. 2XiT3. 

[0 0 3 1] Ntt, #1^3 i. NSHjrrSfcJ&fc* 
*©Ti, Nb, Al^&glC&^fcD, Mltt^flsbfcD 
r*©T, ±l&£0.005XiT3o Tii5=ktfNbli, 

mmmrzt. «jp+^©nd//<iii> m&mmmm 

S-S-l/J&SfcftfC, Ti£0. 005X-0. 15X , NbSrO. 0055K~ 
10 0. 15X . fcb<«, Ti+Nb(TiiNb©£ft") : 0.01-0. 15 

x zmmtz. Tis±tf/fcb<wm©*;!w*a*4>fcf 
*5iyt/ ! bt<ttNb©»*^#-r^Tt), atttr* 

*^a»©5fi«*tfb5«5tfTbS5tf*t)TfS:<. ?f 

*StlS. Ti£<fctf/fcL<«Nb©# £L^®Bte, T 
i:0. 015-0. 101 , Nb.O. 005-0. 04X . Ti+Nb:0. 0 

2-0. 10X 

[0 0 3 2] Btt, 2*aiUBft©w±ic*3aT**e 

20 fr, SiS+^©ND//<lll> *&*Lilt&ftS©£ftatt 
7C^T?fe^©T', &B£J&£T0. 0002X eusanrt*. 
Lfr L, 0. 00«*fl*T*»LTfe*ft©»*#%V>tf 
frOfr, ttK©3ffitt#«S&jIifc*©T?, ±K£0. 004Xi 
f*. ^ne.*±^iT5^(C, V , W , Mo, Sn, C 
u. Cr, Ni©5*. ia*fett2ffi£A±$r, V:0. 002 -0.1 
X. W:0. 002 -0. IX, Mo:0. 003-0. 4X. Sn:0. 002-0. 3 
X, Cu:0: 005-0. 3X*?i, Cr:0. 005-0. 4X, Ni:0.005~ 
0. 3X©«HT*^rbTt)fl|t)Al». 

[0 0 3 3] *56"flffl»38i*!«fc43ViT.tt, Ti, Nb£^ 
30. tl^l^> a#ftlHltfttS*fiir*&#fc. iS&ft 
aBff©«B5i¥fTft {100 } B5©Xigl7>^A&gJt£ 
3.0H±iU Sfc, «nfc««r)tt*»Sfc«>C. M 
R+'CfJloftiBt^ffa: {111 ) iB©X^7>yA^S 
it £4. 5 J&LtfClEjrtS. Sfe, *»W©?&3SIPI«t* 
V^TU, Ti, NbSr^fS*^, ^©Sft I'd: 0, 31 
«&gffi©«i5£:¥fT& {100 } ffi©X*7>^A»« 
Jt£5. 0 ttiiL. Sfc, 8»«*^S©«ffi<5:¥fTfj: 

{111 } jB©Xi»7>yAil«Jt£6.0 «±fC^-T 

•So 

40 [0 0 3 4] ^bT, *36W©?&SIPI«©«*«, 0. 5 
-2. Oiubi -r&S. «^^*0. 5mm *riTtt, &M\zWML 

fcND//<ioo> M&m®<D&m<*z?€T. sitsiott* 

•St. ^©^tf'hSKJttB-rffT. fltftt©*fii*J 
BUt^S. Xj»t:«t*i53l*©Sii£tt, 0r)£ 
*Ux>f X»B8f»i6 (1986^«ff, riWii*fiI5IR, * 
jS^&T;?*) 290-292 HK:E«©*jfefcfle^Tffittf 
«kir». x»WiEffl©K»n«Ett£tT©«t3k:bTff5. 

[0 0 3 5] SHRftSiSKiJttS {100 } ®©XM5S^ 
50 Sajjgf5«^tt, *5l^lC=toT#etl?»^3i3?«© 



(7) 

11 

[0036] m&*'bmz&vz> {in } ffioxm&m 

tftc&, nmmm^it¥mmiz£iT&?)-*®£-rz>t 10 
Fimz, &i$$>>bmmifeffittj.z>£?izfflmtz>o & 
m&(Dfom*<bm\zmffimtm®t>nz>m'e>\z\-z, 

^.m<D3/8^^5/80mmT'M^(DU^mWZ-D 

[oo3 7] )k\z, m^^m^Mmz-Dux^ 
mmKMizmrzzy^temzmmznzhvTte 

\zmTmm*'n ommm&-m&mm (cc-dr) © 
£?ti.7ntxbmmL%5. mffl!£mz&tfz>mB.3a 20 

mt. hrt-Zm-&LTmWtt£)\zMffltt:±.tfl£M$: 

[0038] m$f£&<D®0isQmum\mizmjZ2 nz> 
tb\z, 900 t^utu %wx5—)v<Dmm<D$i 

x-m^K T&t>-s< ffl^©An mmumu-to 7 

«a*ffl^T'fToTfcck^. ^-ftL<DM£\Zb. 30 

[0039] mms.mm<D^mt. ft^&ft^w^n 
-Dtc^zu. jejs^i.5 mmizftmzfflt&L, 
m®,%ifa<j)®.m*¥fcm\z&vz>wK\\\> m&*m*% 

-soott-rsct^M^u^ z\n\z&?T. ain © 

fiKfi^^n> M5f^j«^i4^{tffi$n-s„ Ti^ 40 
mzmiM-rzi&izte. Ntt^Mics^sn-s©-?, # 

ISII^^ 6 800 t:«tTti«J:^o #®Dffl£©± 
H#800 ttfeSuiH a-f^M^T'©«R^bH 

[0 0 4 0] ^mi£m\t. ffi#©:£frTfT^Tctt/^\ 
505K JET$^90!I! ^ 
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tf> mmm<D%imr¥iz&z\zr-*a%n£iftLTi&ti? 

3fc©T&Sfr6. &£6i&g£((Aci+Ac s ) /2) *C^± 

[0 0 4 1 ] ( (Ac. +Ac 3 ) /2) *C*?i©ia^T'«> a^r 
W£#+#T&<, §8«g®©ND//<100> *^ffl^© 
56j§#*-H*<!:&3. Si«*ffi©ND//<100> 

£b£9> l?B a D©Sffltt^^<h^^©T, HOO'CJit, 

[0042] j&£$m©ftjp£#fcsg-e&3o T&fc 
z\<D&ft%mmz-fz>z\£\zj:?T, <$\z, 

iSfC*5tt^ND//<100> MSUUZm&ZZttfT'ZZo 

fammmmc* %m&&±.<7>ms\z\-z, Ar 

*M(Ac.+Ac s )/2) *C^±Ac 3 %ffitML&*ffi<Dm& \Z\i, 

£, 2 TVs~iot/s©¥^2fit£T&^-f -r&t> 

[0043] ftwmmmov/szmz-z t, mm.mm<o 
nd//<ioo> m^mm^m^<o. nd//<ioo> ^©^h* 

jg©ND//<ioo> M£®.mswmLta^<DT\ rm^2x: 

[0 0 4 4] "T&fcS. ^If^lOt/s^i^St 

tw, mfo%m\zm//<m> ^coMs^Bfi^s: 
nd//<ioo> ©*aflrd*fiT-r*. » 

<D®M) T^tAcND//<100> W^©ig^*fi[$*-r^ 

<Siie*«riGS-rsts*. ^©-^ss^t^l, nd// 

<100> ©*«^P<^5. 

[0045] ^ai^©ig^iMa«m^m^©^^^« 
mtb?$*te-r%G\z\*. #m&&?zm\zmmL, $ 

6>fC, 3g^*^#SFei^^{l:-r-S^^*tl^ 460 
-600 ^©i&gT-ls K±SS«a*ff3. ftU»i&«**46 
0 'C^SI-Ctt, £&fba*+#KiIfT-B~f. 600 t 

So ^niS5[, ^fbiS^*460 ~600 
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60s UPifTZZttffii-ZL^o 

[0046] m&monmmt* mzmfeznzbwT* 

»«$n5t. Si«*ffiCDND//<100> 
[0 0 4 7] tttt«'tt#tt«IE*ffll$a&tt©*ft©fc«> 10 

[0 0 4 8] 

[mm] <^jg^j i >s i t*r*« (a 

It, A-l ~A-10i5=fctfC-l ~C-10te, #f89i©fl:#fiE 
#tc£&-r3t>©T&0, B-l ~B-7 *3cfcZ>*D-l ~D-8 
li, Bft*l*»fc^ft-B-f. -ttt-en, A-l ~A-10*5J; 
tfC-1 MMOfcttTSJfcR^ifcSfcaT**. ) * 20 

*«u x^inl&t&grmo'c, tt±tf«&930 "C, # 

JfcDiS£700 TiTfRMffiEU 4.0mm JJ©fl!#£Lfc. 
80% ©J£T^©ftFBll£3££iiL0. 8mm m<Dttm 

*«*tmos ©«tie^, «6«jaie^e(Ari-4O) , C0iis . 

«SH&5t;/sT??&aiU (An-40)t;*ri©i&g£15'C/s 
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DUKbr 11(10X919) J: DSBttDtt© 

ffMBfcfr^fc. §l3S3£g, »tt§MT. £#tffcJI 
S5*5l«t»fr*«l»TIMiL&. ££>ic, tttflnztt 

KSJ (Hfll!l*fBia*ff, 1 9 9 7) ©482 -483 M 

fc. A>^»R£±tf^<WRte5mm<!:L£:o ft 
tfrt*ft©»tt*Btt©S«£LTtt, 90° 

HSlC&tfS {100 } ®©X8g7>^A§tgJt*cfctf§Jl 

fc^fclfcfctts {in ) iB®x»7>yAii«Jt*« 

[0 0 4 9] ijgm£S2. BlfcitfE^K^T. £ C 
0113, Ti, Nb£panLT^&VM§£©3l3S3ijg£ 
*7«J>iWv**&©PMl*, 0 213, Ti, Nb 

7XEt±, Se.fctt, X=7xSitt)+6 xMn (« +110 xp«) 
TSTX$, Ti, Nb&*illLfcV>«£l;:«15£X£30i 
U Ti, Nb*«iirf4«£Ctt9 ^X^25t-r^C<t{C 

tifi-CSZ. X©tt»a3iiET»**«. Ti, Nb©gs 

JD«3&H-»TttV»it«W)-l ~D-4 tt, Ti, Nb8£$sSD© 
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